Yoshihumi Matuura Non-member (Gifu University, matsuura@sit.info.gifu-u.ac.jp) Fumihiko Saitoh Member (Gifu University, saitoh@sit.info.gifu-u.ac.jp) Keywords : pose recognition, edge direction, voting process, geometrical parameters
The image processing technology has been used to automate manufacturing processes such as positioning of industrial product. In the positioning and alignment process of industrial components, a component often has a free location and inclination in an objective image.
This paper proposes a method to measure the two-dimensional pose of an object by using voting process based on geometrical features. The proposed method can measure a location and an inclination of an object even if the object has a free pose in an image. The features are invariant to the two-dimensional change of the pose. The method is composed of the template registration process and the matching process.
In the template registration process, edge detection and calculation of edge direction are performed. Then, curvatures are calculated at the pixels. Next, the future pixels are selected based on curvature. Then the matching key and the pose data are calculated and are registered into the template table. Fig. 1 shows the geometrical parameters for matching. The information between future pixels and the edge pixel are calculated. There are multiple future pixels. Even if template image is hiding, the proposed method can recognized template image from objective image.
In the matching process, edge pixels and curvatures are extracted and matching keys are compared with the ones registered in the template table. If the result shows almost equal, the voting process is executed into the voting space. Above processes are repeated for all edge pixels. After that, the peak point is extracted in the voting space. The peak represents the recognized x, y locations and inclination of the target object. Fig. 2 show the example of hiding image and the template image. Table1 and Table 2 show the compared results with the conventional method for processing time and the recognition rate in the case of a part of objective image is occluded. The experimental results show that the poses of objects with free locations and inclinations were recognized successfully by the proposed method. High speed matching was also realized in comparison with the conventional methods. This paper proposes a method to measure the two-dimensional pose of an object by using a voting process based on geometrical parameters of selected future pixels. The proposed method can measure a location and an inclination of an object even if the object has a free two-dimensional pose in an image. In the template registration process, the geometrical parameters of plural selected future pixels are registered into the template table. In the matching process, a target image area with a similar figure to a template image is searched by using the geometrical parameters of the future pixels. The experimental results show that the poses of objects with free locations and inclinations were recognized successfully by the proposed method with high speed matching in comparison with the conventional methods. 
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